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Superior mesenteric arteriovenous fistulas (SMAVFs) are uncommon vascular anomalies. Advances in
vascular interventional radiology have introduced transcatheter embolization as a safe and effective min-
imal invasive treatment option of SMAVFs. We report a successful case of transarterial coil embolization
of an iatrogenic SMAVF in a 24 year old patient. We illustrate relevant imaging findings from different
imaging modalities that were used for assessment of the fistula and evaluation of the treatment outcome.
In addition, we report the post-procedural clinical outcome after three year follow-up.
 2016 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).1. Introduction
It has been more than 65 years since the first report of an arte-
riovenous fistula (AVF) in 1947. Despite the early report of AVFs,
superior mesenteric arteriovenous fistula (SMAVF) is still consid-
ered a rare entity [1,2]. SMAVFs may be congenital or develop as
a consequence of associated connective tissue disorder; yet, the
most common cause of SMAVFs is post-traumatic [3]. This usually
follows penetrating trauma or abdominal surgery, like bowel
resection [1,2]. Clinical presentation of SMAVFs is variable. It com-
monly presents with abdominal pain and diarrhea; yet, some cases
may present with ascites or massive gastrointestinal (GI) bleeding
secondary to portal hypertension (PHTN) [3]. While most docu-
mented cases reported previous abdominal trauma or surgery,
some patients presented days after the procedure while others pre-
sented many years later [4].
We report a successful case of transarterial coil embolization of
an iatrogenic SMAVF. We also illustrate the relevant imaging find-
ings from conventional angiography, computed tomography
angiography (CTA) and ultrasound (US) imaging. We then review
the related literature and conclude our recommendations for a suc-
cessful endovascular management of SMAVFs.2. Case report
A 24 years-old male patient presented with progressive post-
prandial abdominal pain of 1 year duration. The patient reported
a history of small bowel resection anastomosis for an attack of
intestinal obstruction 10 years prior to his current complaint.
Abdominal US scan was done to investigate the cause of the
abdominal pain. Aneurysmally dilated superior mesenteric vein
(SMV) was seen. The dilated vein was patent and showed abnormal
pulsatile spectral wave form. A suspected fistulous communication
between the superior mesenteric artery (SMA) and SMV was also
reported. Given the prior history of abdominal surgery and the
US findings, CTA was ordered for further assessment of the mesen-
teric blood vessels, and iatrogenic SMAVF was considered on the
top of the differential diagnosis list.
CTA confirmed the previously reported abdominal ultrasound
and Duplex scan results. A fistulous communication between the
distal SMA and SMV was confirmed with contrast opacification of
the dilated SMV and portal circulation documented during the
early arterial phase (Fig. 1). The patient was diagnosed with an
iatrogenic SMAVF. Treatment options were explained to the
patient, who preferred the less invasive transcatheter AVF
embolization over surgical treatment.
After an informed consent was obtained, a 5-F Cobra catheter
(Cordis, USA) was placed at the origin of the superior mesenteric
artery using a right femoral approach. Superior mesenteric angio-
gram confirmed findings reported in CTA. The Cobra catheter was
introduced more distally over guide wire till level just proximal
Fig. 1. CTA showed fistulous communication (arrows) between distal SMA and SMV with large venous aneurysm and early opacification of the portal vein.
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clearly identifies the site of the fistula (Fig. 2). Four 8 mm  5 cm
steel coils (Cook, Bjaeverskov, Denmark) and one 7 mm  7 cm
complex helical fibered platinum coil (target therapeutics, Fre-
mont, CA, USA) were placed just at the neck of the fistula. Follow-
ing precise deployment of the coils, test injections were made and
the flow through the fistula was closed. SMA arteriogram showed
complete occlusion of the fistula with no more opacification of
the SMV during the arterial phase. Moreover, the distal SMA and
its branches were adequately opacified by contrast as opposed to
their poor contrast opacification prior to coli embolization (Fig. 3).
20 h post-procedural, abdominal US and Doppler study revealed
an acute, loosely adherent thrombus within the distal SMV aneur-
ysm that is not extended to confluence of the SMV with the splenic
vein. The patient was started on anticoagulant medical treatment
immediately and was hospitalized for one week. The patient
reported significant improvement of his abdominal pain within
one day after the procedure. By the end of his hospital stay, duplexFig. 2. SMA angiography clearly visualizes site and size of the SMAV fistula and venous an
site of the fistula prior to coil deployment.scanning revealed adherent thrombus within the SMV with no
further thrombus extension. The patient was discharged but
instructed to come for regular weekly duplex scanning to assess
the SMV thrombosis.
One month after the procedure, a follow-up CTA confirmed suc-
cessful coil embolization of the SMAVF. The lower SMV was occu-
pied by the thrombus; however, its proximal segment, together
with the splenic and portal veins, was homogenously opacified
by contrast during the proto-venous phase (Fig. 4).
Three months after the procedure, second follow-up CTA was
performed. Again, it confirms stable occlusion of the SMAVF as well
as significant regression of the size of the lower SMV thrombus
(Fig. 5). Again the proximal segment of the SMV, splenic and portal
veins, was homogenously opacified by contrast during the proto-
venous phase (Fig. 6).
Three years after the procedure, the patient is clinically asymp-
tomatic with no report of abdominal pain or relevant gastrointesti-
nal complaints.eurysm with faint opacification of SMA branches. The catheter was advanced till the
Fig. 3. Final angiogram showed successful occlusion of the fistula, patent well opacified SMA branches and delayed opacification of the vein.
Fig. 4. Follow-up CTA after 1 month revealed complete occlusion of the fistula and thrombosis (arrows) of the vein aneurysm without extension into portal vein.
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Despite the common delayed and subtle clinical presentation of
SMAVFs, untreated fistulas may have disastrous complications,
with a reported mortality rate reaching up to approximately 25%
[7]. With time, shunted blood from the arterial to the venous sys-
tem will cause PHTN which can result in refractory ascites and
serious GI bleeding [5]. The most common reported cause of
SMAVFs is post traumatic, usually following surgical bowel resec-
tion. This is thought to be related to a transfixion suture that acci-
dently connects the artery to the vein [6]. The significant variation
in time it takes the SMAVF to present clinically is probably related
to the hemodynamics of the AVF. High-flow fistulas are associated
with rapid and significant blood flow from the arterial into the
venous circulation, which in turn causes more rapid and dramatic
venous hypertension and bowel ischemia [4]. The most frequent
presentation of SMAVF though is progressive abdominal pain that
may be associated with symptoms of malabsorption [5].Surgical ligation of SMAVF is a well established treatment
option. However, surgery can be technically difficult due to dif-
ficult bowel mobilization and adhesions following previous
abdominal surgery. Surgery has a mortality rate of about 18%
[7]. In addition, some cases may necessitate bowel resection
which may be problematic for patients who had prior bowel
resection for other reasons [4], as reported in our case. On
the other hand, transcatheter embolization is less invasive and
is increasingly used with success for occlusion of SMAVFs
[8,9]. Metal coils, stent grafts, amplatzer vascular plugs, Onyx
and detachable coils with N-butyl cyanoacrylate glue have been
used for occlusion of AVFs [8]. So far, the most commonly used
embolizing agents for SMAVFs are metallic coils. Coils are read-
ily available in different diameters and lengths that suit differ-
ent fistula sizes. Also, successful deployment of the first coil
ensures a secure base for deployment of more coils in a manner
that minimizes the risk of coil migration in the venous
circulation.
Fig. 5. Follow-up CTA after 3 months revealed further regression in size of the thrombosed aneurysm (arrow).
Fig. 6. Follow-up CTA. Coronal MIP images in portal phase showing patent SMV and
PV.
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Through our experience with this case, we recommend that the
finding of dilated SMV during any imaging scan should be investi-
gated meticulously, especially when associated with history of pre-
vious abdominal surgery. CTA and conventional angiography are
the modalities of choice for confirming the presence of AVF and
assessment of the vascular anatomy prior to embolization. Conven-
tional angiography is instrumental for assessment of the hemody-
namics of the AVF, an advantage over CTA. We believe thatproperly selected coils, in terms of coil sizes and number in relation
to the diameter of the AVF, are convenient embolizing agents for
occlusion of SMAVFs. We recommend US and Duplex scanning
within few hours after the procedure to assess the development
of acute thrombosis within the dilated SMV. Such thrombosis has
been described as being an unavoidable consequence of SMAVF
occlusion [5]; it should be anticipated and it is treated safely by
anticoagulant medications. Duplex scanning is also convenient to
assess the recanalization of the SMV thrombosis over time.
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